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VOLCANO

¢ AN OPENING IN THE CRUST OF THE
EARTH, FROM WHICH MOLTEN ROCK
AND GASES CAN ESCAPE TO THE
SURFACE.

¢ A MOUNTAIN THAT ISFORMED
FROM REPEATED VOLCANIC
ERUPTIONS.




MOLTEN ROCK

o1 LAVAISLIQUID ROCK THAT IS
ERUPTED ONTO THE EARTH'S
SURFACE.

¢ 2. MAGMA ISLIQUID ROCK THAT
HASNOT REACHED THE EARTH'S
SURFACE.




TYPES OF VOLCANOES

¢ 1 CINDER CONE
¢ 2. SHIELD VOLCANO

¢ 3. COMPOSITE OR
STRATOVOLCANO

4 LAVADOME




CINDER CONE

¢ Cinder cone: Thisisthe smplest type
of volcano. Cinder cones are built
from particles of lavathat are gjected Cinder Cone Volcano
fromasinglevent. Thelavaisblown
Into the air, hardens, and breaks into Cinders
small fragments that fall as cinders
around the vent to form a circular or
oval cone. Most cinder cones are
small, up to a mile across, athousand
feet high, and have a bowl-shaped
crater at the summit.




EXAMPLES OF CINDER
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Red Cones, Long Valley
Caldera, Cdlifornia

Pu u Ka Pele Crater,
Mauna Kea Vol cano,
Hawall




SHIELD VOLCANO

+ Shield volcano: A gently

sloping volcano in the snape of .
aflattened dome, built amost  RLALNELD

exclusively of lavaflows.

Lava Flows

Shield volcanoes are some of
the largest volcanoes in the
world. Examples of shield
volcanoes are Kilauea and
Mauna Loa (Hawalil),
Fernandina (Gal apagos | dands).




EXAMPLESOF SHIELD
VOLCANOES

Kilauea, Hawaii Mauna Kea, Hawall




COMPOSITE OR
STRATOVOLCANOES

Stratovol canoes comprise the largest percentage (more than half)
of the Earth's individual volcanoes. These volcanoes often undergo
explosive eruptions. Stratovolcanoes are usually about half lava
and half pyroclastic material, and the layering of these products

gives them their other common name of composite volcano. Some
stratovol canoes are just a collection of lava domes piled upon each
other and are commonly found along subduction-related volcanic
arcs. Examples of stratovolcanoes include Mt. St. Helens, Mt.
Rainier, Pinatubo, Mt. Fuji, Merapi, Galeras, and Cotopaxi.




¢ A schematic diagram of a stratovolcano,
IS presented to illustrate the different
layers of materials that comprise them.
Purple colors represents ash layers,
either the products of fallout from big
eruption clouds or the products of

pyroclastic flows (ash avalanches).
Notice that these ash layers tend to be
thin but widespread. Orange represents
lava flows. Note that some of them have
cinder cones associated with them at the
vent. Green represents lava domes.
Notice that they do not flow very far.




EXAMPLES OF
STRATOVOLCANOES

COLIMA VOLCANO, SANTA MARIA VOLCANO,
MEXICO GUATAMALA




LAVA DOMES

¢ Lavadomesare
rounded, steep-sided
mounds built by very
viscous magma. Such
magmas aretypically too
viscous (resistant to
flow) to move far from
the vent befor e cooling
and crystallizing. Domes
may consist of one or
mor e individual lava
flows. Ten Thousand Smokes,
Katmai National Park and

Preserve, Alaska




CATEGORIESOF VOLCANIC
ERUPTIONS

|celandic (least explosive)
Hawailian
Strombolian

Vulcanian

Pelean
Plinian (most explosive)




ICELANDIC ERUPTION

¢ |celandic, flood, or fissure eruptions are
all terms for volcanic eruptions that flood
the surface of the Earth with massive
amounts of very hot, very thin, runny lava.
The lava flows out of the ground through
long cracks in the surface called fissures.
Some of these fissures can be up to 15
miles long. Icelandic eruptions are the least
explosive and some from shield volcanoes.
The Columbia Plateau of the western
United States isthe largest lava plateau in
the world and is an example of an Icelandic
eruption. It covers amost 100,000 square
miles and is nearly amile thick in places.




HAWAIITAN ERUPTION

¢ Hawaiian eruptionsare similar to
| celandic eruptions because both
eruption types have many fissures
bringing the lava to the surface. Both
typesof eruption are known for
their beautiful firefountainslikethe
one shown at right. Thelavatheis
very hot, thin, and runny which
allowsfor afast flowing lava flow.

A distinguishing featureisthat
most Hawaiian eruptions have the
greatest quantity of lava pouring out
of the main vent at the volcano's
summit, not along side fissures.
These summit eruptions build the
cone steeper and higher.

Phota by Dr. Scott Rowland




STROMBOLIAN ERUPTION

& Strombolian eruptionsare short -
lived explosive eruptions that
shoot very thick and pasty lava
Into the air, along with bursts of
steam and gas. These eruptions
wer e named for the volcanic
ISland off the coast of Italy

Strombolian eruptions usually
produce little or no lava. Because
of thisthe conesthat are
produced by thistype of eruption
arevery steep sided and are
called cinder cone.
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The photo shows a strombolian Photo by Dr. Peter Francis Rl
eruption taking place.




VULCANIAN ERUPTION

¢ Vulcanian eruptions contain high, dark
clouds of steam, ash, and gas. The ash plume
builds a mushroom-shaped head and a
thinner, moretreetrunk-like base and can
send ash plumesto heights of 2-9 miles.
When the volcano stops erupting ash and gas,
It then g ectsthick, pasty lava. Vulcanian
eruptionsusually build a steep-sided cone
that ismore symmetrical than a cinder cone.
Thismore symmetrical coneiscalled a
stratovolcano. Vulcanian eruptions are more
violent and explosive than strombolian
eruptions. Vulcanian eruptions are named
after theisland of Vulcano off the coast of
Italy. Thisisthe sameidand that gave usthe
name volcano.

Krakatoa Volcano,
Sumatra




PELEAN ERUPTION

¢ Pelean eruptions are named for the
catastrophic eruption on theisand
of Martiniquein the Caribbean Sea
In 1902. Pelean eruptionsarevery
violent . The eruption and the
pyroclastic flow or ash avalanche
that followed killed 29,000 people
almost instantly. " Glowing clouds"
of gas and ash flew down the
mountain at over 70 miles per hour.
The cloud was so full of ash that it
was heavier than air and hugged the
ground as it approached the coast.
Thetemperatureswere probably
around 700 degrees F which would
annihilate everything in its path.

Santiaguito, Guatemala




PLINIAN ERUPTIONS

+ A Plinian eruption isthe most explosive of
the eruption types. Mt. St. Helens (picture
at right) eruption was a Plinian eruption.
They are characterized by a very high ash
cloud that rises upwardsto 50,000 feet
(almost 10 miles) high. Very deadly
pyroclastic flows are also part of Plinian
eruptions.

Mt. Vesuvius, which erupted in 79 A.D. in
Italy, isaclassic Plinian eruption. Very
hot ash falls killed thousands of peoplein
the city of Pompeli. Ash fallsas high as 17
feet buried the city. Plinian eruptionswere
named for Pliny the Elder of Rome who

died in one of the many eruptions of Mt. St. Helens Washington
Vesuvius. ’




VOLCANIC EXPLOSIVITY
INDEX OR VEI

Description

Plume height

Classification

Example

nonexplosive

<100 m

Hawailian

Kilauea

gentle

100-1000 m

Haw/Strom

Stromboli

explosive

1-5km

Strom/Vulcan

Galeras

severe

3-15km

Vulcanian

Ruiz

cataclysmic

10-25 km

Vulc/Plinian

Galunggung

par oxysmal

>25km

Plinian

St Helens

colossal

>25km

Plinian

Krakatoa

super colossal

>25km

Plinian

Tambora
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mega col ossal

>25km

Plinian

Y elowstone
2M a




VOLCANOES A RESULT
OF PLATE TECTONIC
PROCESSES

¢ Plate tectonics is atheory that states that the
earth’ s crust is broken into about 12 rigid
segments or plates. These plates move
relative to one another. Most tectonic
processes (earthquakes and vol canoes)
occur at or near plate boundaries. There are
three types of plate boundaries. divergent,
convergent, and transform. Volcanoes
occur convergent and divergent boundaries
and at hot spots.




DIVERGENT BOUNDARIES

¢ Plates move away from W inobistc) iy o N
each other. Thinning of &t
the earth’ s crust causes
rifting and volcanic
activity. lcelandic and
submarine eruptions \
occur at divergent " South America _Young Atlntic __ Africa
boundaries. e




CONVERGENT

¢ Plates move toward
each other. Subduction, 2 Gontinental

—_crust

the sinkin g of the x —__u it_h i:r!_inhera___-

lithosphere, causes Asthenosphere H \ \
melting of the rock and e A
subsequent volcanic
activity. Strombolian,
Vulcanian, Plinean,
and Pelean eruptions
can occur.

Oceanic crust

Asthenosphere

Oceanic-continental convergence




HOT SPOTS

Hotspots are long-
asting exceptionally
Not regions existing
nelow the plates that
orovide sources of
nigh-heat energy to
sustain volcanism and
are not related to plate
boundaries. Hawalian
eruptions generally
occur at hotspots.




